Molecular-scale structure in fluid-gel patterned bilayers: stability of interfaces and transmembrane distribution.
Variations in two-dimensional membrane structures on the molecular length scale are considered to have an effect on the mechanisms by which living cell membranes maintain their functionality. We created a molecular model of a patterned bilayer to asses the static and dynamic variations of membrane lateral and transbilayer distribution in two-component lipid bilayers on the molecular level. We study DSPC (distearoylphosphatidylcholine) nanometer domains in a fluid DLPC (dilauroylphosphatidylcholine) background. The system exhibits coexisting fluid and gel phases and is studied on a microsecond time scale. We characterize three different kinds of patterns: symmetric domains, asymmetric domains, and symmetric-asymmetric domains. Preferred bilayer configurations on the nanoscale are those that minimize the hydrophobic mismatch. We find nanoscale patterns to be dynamic structures with mainly lateral and rotational diffusion affecting their stability on the microsecond time scale.